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Technology: Optoelectronics 
New VCSEL standards for VSR interfaces 
The Optical Internetworking 
Forum (OIF) has adopted two 
Very Short Reach (VSR) OC-192 
interface Implementation 
Agreements, intended to cut 
the cost of OC-192/STM-64 
links between equipment in a 
single central office: 
• OIF-VSR-O3.0 (VSR-3) (°Very 
Short Reach (VSR) 0C-192 
Four Fiber Interface Based 
on Parallel Optics") uses 
four fibres each way at 
2.5 Gb/s on a single 12-fibre 
Multimode ribbon using 
850 nm VCSELs; 
• OIF-VSR-O4.0 (VSR-4) 
("Serial Shortwave Very Short 
Reach (VSR) 0C-192 Interface 
for Multimode Fiber") uses a 
single 850 nm VCSEL for the 
transmitter optical element, 
and a single PIN PD for the 
receiver. 
Infineon's 10 Gb/s 1300nm VCSEL 
Aided by financial support from 
the European Union and the 
German Ministry of Education 
and Research, the Corporate 
Research Center of Infineon 
Technologies AG (Munich, 
Germany) has developed a 
1300 nm VCSEL (see page 44), 
a "key component for new data- 
com systems using either multi- 
mode and single-mode fibre". 
Samples will be available in 2002. 
Compared to 1300 nm 
edge-emitting lasers, 1300 nm 
VCSELs extend the potential 
range of fibre-optic systems, 
providing cost, reliability, 
and power advantages.The 
VCSEL can also be modulated 
up to 10 GHz and provide the 
output power  required for 
fibre-optic transmission sys- 
tems operating at OC-192 data 
rates (10 Gb/s). Designers can 
reduce their overall system 
complexity and system costs 
as well as improve system per- 
formance.Tightly spaced laser 
arrays can also optimise port 
densities. 
Because the human eye is 20 
times less sensitive to longer 
wavelengths compared to 
850 nm wavelengths, govern- 
ment regulations allow 
1300 nm lasers to be operated 
at higher power levels. More 
power can be coupled into the 
fibre while staying within eye- 
safety limits, enabling transmis- 
sion over a longer ange. 
The VCSEL is MBE grown on a 
GaAs substrate and has an active 
region consisting of InGaAsN 
multiple quantum wells.The 
VCSEL emits at 1300 nm under 
continuous wave operation 
with a maximum output power 
above 1 mW and a laser thresh- 
old current of about 2.0 mA at 
room temperature. Laser action 
is achieved up to +80°C. Bit- 
error-free (BE]R<10 -11) transmis- 
sion was achieved up to 10 Gb/s. 
Sterling to develop SiC diodes with General Electric 
The Sterling Semiconductor 
subsidiary of Uniroyal Technol- 
ogy Corp (Sarasota, FL, USA) 
has expanded its R&D contract 
with General Electric Corporate 
Research & Development to
include the development and 
evaluation of Schottky diodes. 
GE CRD will demonstrate 
Schottky diodes using 
Sterling's SiC wafers and 
epitaxy, applying General 
Electric's technology devel- 
oped in part under previous 
initiatives uch as the DARPA- 
sponsored "Megawatt" device 
program.The effort is focused 
on perfecting device design 
and demonstrating the rela- 
tionship between device 
performance and yield to the 
characteristics of SiC wafers. 
The R&D contract with GE 
CRD is a non-exclusive subcon- 
tract to a grant awarded to 
Sterling in 1999 by the US 
Defense Department to develop 
SiC wafer production technolo- 
gy under Title III of the Defense 
Production Act. 
OLED market to hit US$1.7bn by 2007 
Fuelled by a range of consumer 
and communications markets 
(particularly handheld elec- 
tronics which require a small, 
bright, flat-panel display), 
according to Stanford 
Resources Inc (San Jose, CA, 
USA) the organic light-emitting 
diode (OLED) market is pro- 
jected to grow by 63% from 
US$84m (3.2m unit shipments) 
in 2001 to US$1.7bn (195m) 
by 2007 (76% for automotive, 
cellular phones, consumer 
electronics). 
Making bright colour displays 
with active-matrix LCD technol- 
ogy has proven to be very capi- 
tal intensive, but OLED displays 
have the potential to be far 
lower cost. 
Small-graphic OLED displays 
(less than 5" in diagonal) are 
the first OLED products on the 
market. However, technical 
challenges are likely to make 
the OLED market supply-con- 
strained for the next few years. 
Direct-view, active-matrix OLED 
displays will reach the market 
in small quantities in 2004 but 
reach US$516m by 2007. 
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